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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Richards et al (US 6,289,048). 

As to claims 1 and 10-11, Richards teaches a method of and/or apparatus for 
correcting quadrature error in an analog quadrature demodulator, comprising: splitting 
an incoming signal in the analog quadrature demodulator into an in-phase branch and a 
quadrature branch signal (fig. 1, means 102; fig. 2, means 208); and controllably 
causing the in-phase branch signal and the quadrature branch signal to co-operate with 
each other via a digital domain (fig. 2, means 218 and 220) correction circuitry so as to 
correct the quadrature error (fig. 1, means 128; col. 4, lines 63-65). Richards does not 
expressly teach controllably causing the in-phase branch signal and the quadrature 
branch signal to co-operate with each other via an analog domain correction circuitry so 
as to correct the quadrature error. However, one of ordinary skill in the art would 
recognize that it is a design choice to place the analog to digital converters 218 and 220 
after the quadrature error correction stage instead for correcting the 1/Q mismatch in 
analog domain. Therefore, it would have been obvious to one of ordinary skill in the art 
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to place the analog to digital converters after the quadrature error correction stage for 
the reason stated above. 

As to claim 2, Richards teaches that one of the in-phase branch and quadrature 
branch signals is multiplied in a multiplier with a correction signal in order to produce a 
multiplication result (fig. 1, means 106). 

As to claim 3, Richards teaches that the multiplier is one of the following: a mixer 
and an adjustable amplifier (means 106). 

As to claim 4, Richards teaches that the multiplication result is added in an adder 
(means 108) to the other of the in-phase branch and quadrature branch signals in order 
to correct the quadratue error. 

As to claim 5, Richards teaches that the adding is performed by subtracting the 
multiplication result and said other of the in-phase branch and quadrature branch 
signals from each other (means 108; col. 3, lines 31-45). 

As to claim 6, Richards teaches that one of the in-phase branch and quadrature 
branch signals is the quadrature branch signal and said other of the in-phase branch 
and quadrature branch signals is the in-phase branch signal. Richards does not 
expressly teach that one of the in-phase branch and quadrature branch signals is the in- 
phase branch signal and said other of the in-phase branch and quadrature branch 
signals is the quadrature branch signal. One of ordinary skill in the art would recognize 
that it is obvious to subtract the scaled version of the in-phase signal instead of 
subtracting the scaled version (multiplication result) of the quadrature signal from the in- 
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phase signal (e.g. pliase errors can be modeled as a portion of the quadrature branch 
signal leaking into the in-phase branch signal). 

As to claim 7, Richards teaches that said correction signal is a signal relating to 
the quadrature error (col. 3, lines 32-45). 

As to claim 8, Richards teaches correction signal is a signal that is between -1 
and 1 (col. 7, lines 12-22). One of ordinary skill in the art would recognize that the 
correction signal as taught by Richards is proportional to sins since sin £ has a value 
between -1 and 1 , therefore, the correction signal C1 as taught by Richards could be 
shown in terms of sin£. 

As to claim 9, Richards further teaches generating said correction signal based 
on a cross correlation calculation of the digital domain in-phase branch and quadrature 
branch signals; and feeding back the correction signal generated correction circuitry 
(means 126 and 128). Richards does not expressly teach converting the analog in- 
phase branch and quadrature branch signals to digital after the quadrature error 
correction stage. However, one of ordinary skill in the art would recognize that it is a 
design choice to place the analog to digital converters 218 and 220 after the quadrature 
error correction stage instead for correcting the 1/Q mismatch in analog domain. 
Therefore, it would have been obvious to one of ordinary skill in the art to place the 
analog to digital converters after the quadrature error correction stage for the reason 
stated above. 

As to claims 12-15, one of ordinary skill in the art would recognize that the l/Q 
mismatch correction is utilized in the receiver of a communication system that employs 
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a type of quadrature modulation scheme in order to compensate for the phase and gain 
mismatches, wherein the communication system would be an OFDM system or DVB-T, 
and also, the l/Q mismatch correction would be utilized in a cellular network such as a 
cellular telephone network or could be utilized in a mobile station in order to suppress 
these errors and enhance the system performance. 

As to claim 16, Richards teaches forcing the quadrature error towards zero by 
using a correction loop (fig. 1 and 3, means 320) such as an integrator loop or 
proportional integrator loop (e.g. summer, col. 6, lines 35-39). 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Genrich (US 6,661 ,852) see figure 5. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FRESHTEH N. AGHDAM whose telephone number is 
(571)272-6037. The examiner can normally be reached on 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Freshteh N Aghdam/ 
Examiner, Art Unit 261 1 



/Chieh M Fan/ 

Supervisory Patent Examiner, Art Unit 261 1 



